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(3) Error control system and method for a printer. 

@ Described is an error control system that 
allows the user to check the content of an error 
after the error has occurred and prevents the 
user from wasting paper. The system is desig- 
ned for printers that continue to print when an 
error not requiring a stoppage of printing has 
occurred. When an error not requiring the print- 
er to stop has occurred during printing, the 
content of an error is written into an error log, 
and the operation of printing subsequent pages 
continues. Thereafter, when the power supply 
of the printer is turned off and turned on again, 
the system checks whether or not data is pre- 
sent in the error log. If the data is present, the 
error data in the error log is printed out along 
with status data for the printer on a status sheet 
The error log is cleared thereafter. Preferably, 
even if an error that does not require printing to 
stop occurs, if the accumulated number of oc- 
currences of such error has risen to a predeter- 
mined value, the printer stops the printing 
operation temporarily and warns the user to 
eliminate the cause of the error. 
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The invention reiates to an error control system 
for a printer and an error control method for a printer. 

The discussion will begin with a description of an 
error control system for a conventional page printer. 
In such a conventional printer, when an error occurs 
during the printing of a page which does not require 
the printer to stop printing, the page printer continues 
to print the subsequent pages. An example of such an 
error which does not require the printer to stop printing 
is, e.g., an insufficient memory capacity for process- 
ing the received data or for developing an image. In 
the event of this type of error, the user of the printer 
is informed of the occurrence of such an error either 
through an error message displayed on a liquid crys- 
tal display or by means of an error sheet, which indi- 
cates the nature of the error and which is printed out 
upon occurrence of the error. 

Fig. 1 is a flowchart illustrating the operation of 
the conventional error control system, used to inform 
the user that an error has occurred. 

In Fig. 1, steps S2 to S11 illustrate the procedure 
followed by the conventional system in responding to 
an error that does not require the printer to cease op- 
eration, i.e., allows the printer to continue printing 
subsequent pages. As shown in Fig. 1, when such an 
error occurs (Step S8) an error message is displayed 
or printed out on an error sheet (Step S9). Thereafter, 
the printer clears the display of the error message and 
resumes the printing operation, to print out the sub- 
sequent pages (Step S11). 

VVhiie there are many circumstances which may 
cause errors, some errors are simply caused through 
improper settings of the statuses of the printer. One 
example of such an error is an insufficient memory al- 
location for processing the received data or develop- 
ing the image. To prevent such improper status-in- 
duced errors from occurring, the user must check the 
current statuses and change the current statuses to 
proper statuses, if necessary. To facilitate such a sta- 
tus check, the conventional printer may provide a 
function which prints out the current statuses on a 
status sheet. In Fig. 1, this function corresponds to 
Steps S4, S14 and S15 (see, e.g., Examined Japa- 
nese Patent Publication No. Hei. 4-22708). 

It should be noted, however, that in the above- 
described method, if the error message is displayed 
on a liquid crystal display, the error is displayed only 
while the page concerned is being printed and is no 
longer displayed once the next page is being printed. 
This may cause the user to overlook the error mes- 
sage on the display. As a result, the user is likely to 
use the printer continuously while it is set to the same 
erroneous statuses, without ever eliminating the 
cause of the error. This, in turn, allows similar errors 
to recur. 

On the other hand, if the error message is printed 
out on an error sheet, error sheets imparting the iden- 
tical information are repeatedly generated, i.e., every 



time the same error recurs. This, in turn, leads to a 
needless waste of paper. 

It is the object of the present invention to provide 
an error control system for a printer which avoids the 

5 above-mentioned drawbacks. This object is solved by 
the error control systemsof independent claims 1 and 
4 and the error control methods of independent 
claims 6 and 8. Further advantages, features, as- 
pects and details of the invention are evident from the 

10 dependent claims , the description and the accompa- 
nying drawings. The claims are intended to be under- 
stood as a first non-limiting approach of defining the 
invention in general terms. 

Therefore one aspect of the invention is to pro- 
fs vide an error control system for a printer that is de- 
signed to continue printing wnen an error not requiring 
the printer to cease its printing operation has occur- 
red. It is a further aspect of the invention to provide 
an error control system that is capable of checking the 

20 nature of the error after the error has occurred. It is 
yet another aspect of the invention to more reliably in- 
form the user of printer errors, and to avoid unwarrant- 
ed waste of paper. 

According to a first aspect of the invention, an er- 

25 ror control system for controlling various parts of a 
printer is provided that is designed to continue print- 
ing when an error not requiring a stoppage of printing 
has occurred. Such an error control system includes: 
a means for storing the nature, i.e., content, of an er- 

30 ror that has occurred; a means for storing status data 
indicating a status currently set to the printer, and a 
means for printing the stored content of the error and 
the stored status data at a single timing. 

A second aspect of the invention provides an er- 

35 ror control system that includes a print stop control 
means for stopping printing whenever the accumulat- 
ed number of occurrences of an error not requiring the 
stoppage of printing exceeds a predetermined thresh- 
old. 

40 According to the first aspect of the invention, the 

content of an error (i.e., data indicative of the nature 
of the error) stored in the error content storage means 
is printed out on a status sheet together with and si- 
multaneously with the current status data stored in 

45 the status data storage means. As a result of this op- 
eration, the user is informed of the occurrence of the 
error, without fail, through the information provided on 
the status sheet. The status sheet may be printed, 
e.g., when the power supply of the printer has been 

so turned on, when a status sheet print command has 
been input, when the printing operation has been re- 
sumed after an error requiring a stoppage of printing 
has occurred, or the like. Further, once the status 
sheet has been printed, the error content storage 

55 means may be reset 

According to the second aspect of the invention, 
even if a given error does not require the printing op- 
eration to be interrupted, the printing operation is 
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stopped if and when the number of occurrences of the 
error exceeds a predetermined threshold. This pre- 
vents the same error from occurring again and again. 
Furthermore, while the threshold may be set to a fixed 
value, the threshold may also be defined to have a 5 
value that is variable in accordance with the status or 
environment of the printer. For example, a threshold, 
for "insufficient memory" errors may be set to a large 
value if the usable memory is large, or to a small value 
if the usable memory is small. As a result of such a 10 
configuration, print stop control which is optimal for 
the particular type of error encountered and for the 
printer environment can be implemented. 

Fig. 1 is a flowchart illustrating the control oper- 
ation of a conventional error control system for a prin- 1 5 
ter. 

Fig. 2 is a block diagram showing a general con- 
figuration of an error control system for a printer ac- 
cording to one embodiment of the invention. 

Fig. 3 is a flowchart illustrating a preferred con- 20 
trol operation process for the system shown in Fig. 2. 

Fig. 4 is a diagram showing an exemplary status 
sheet for the preferred embodiment of the invention. 

Preferred embodiments of the invention will now 
be described in detail with reference to the drawings. 25 

Fig. 2 is a block diagram showing a general con- 
figuration of a printer incorporating an embodiment of 
the invention, The printer includes: a communications 
interface 1, which interfaces with external devices, 
such as a host computer (not shown); a CPU 3 con- 30 
nected to the interface 1 through a bus line; a ROM 
5; a RAM 7; a panel 9; an EEPROM (nonvolatile mem- 
ory) 11; a character generator 13; and a print engine 
15. 

The interface 1 receives print data and control in- 35 
structions used for printing from the host computer 
(not shown) and transfers to the printer components. 

The ROM 5 stores not only a control program for 
logic operations to be executed by the CPU 3, but also 
stores fixed data, such as items to be printed on a sta- 40 
tus sheet The status sheet, which will be explained 
in greater detail below, is a printout sheet providing in- 
formation on various printer conditions. 

The CPU 3 processes the data received from the 
host computer, in order to prepare a print image in ac- 45 
cordance with the control program stored in the ROM 
5. Additionally, the CPU 3 controls the operation of 
various other parts of the printer needed to print out 
the print image. 

The RAM 7 is divided into various sub-parts, 50 
which include a receiving buffer 17, a page buffer 19, 
a CPU work area, and the like. The receiving buffer 
17 temporarily holds the data received by the CPU 3 
from the host computer via the interface 1, until the 
processing of such data is completed by the CPU 3. 55 
The page buffer 19 holds the print image data for a 
plurality of pages. The buffer 19 obtains the print im- 
age data from the CPU 3 once the CPU has complet- 



ed processing the received data and holds it until 
such image is output to the print eng ine 1 5 by the CPU 
3. 

The EEPROM 11 has a first area for storing sta- 
tus data and the like, and a second area for storing 
error condition data. The status data indicates print 
conditions and printer statuses, while the error con- 
dition data indicates the type of error, the accumulat- 
ed number of occurrences of the error, the occurrence 
times of the error, and so forth. In the present speci- 
fication, the second area is hereinafter referred to as 
"the error log." 

In generating a status sheet, the data corre- 
sponding to the items to be printed on the status sheet 
(stored in the ROM 5), taken from the status data stor- 
ed in the first area, is read by the CPU 3 at the time 
of printing the status sheet. Such read data is devel- 
oped into an image on the page buffer 19 by the CPU 
3, and output to the print engine 15 for printing. 

Every time an error occurs the error condition 
data of the error is updated in the error log of the EE- 
PROM 11 by the CPU 3. As long as the error condition 
data is stored in the error log, such data will be printed 
on a status sheet together with the status data stored 
in the first area. As noted earlier, such status sheet 
may be generated at various time, including when the 
power supply for driving the printer has been turned 
on, when a status sheet print request has been input 
from the panel 9, etc. Such data is thereafter cleared 
by the CPU 3. 

The panel 9 has an operating section 21 and a 
display 23 (liquid crystal panel). The operating sec- 
tion 21 includes a plurality of switches. Appropriate 
actuation of these switches causes the printer to per- 
form various functions, such as setting or changing 
various statuses, printing out a status sheet, inform- 
ing the user of the elimination of an error after the re- 
covery from such error, etc. The display 23 displays 
set statuses, errors that have occurred, and the like 
based on instructions from the CPU 3. 

The character generator 13 stores fonts, such as 
characters and symbols. Such fonts are read by the 
CPU 3 when a print image is to be prepared. 

The print engine 15 receives image data devel- 
oped in the page buffer 19 and performs the opera- 
tion of printing such image data under the control of 
the CPU 3. As a result of this operation, regular print- 
ing operations and the aforementioned status sheet 
printing operations can be performed. 

Fig. 3 is a flowchart illustrating a preferred man- 
ner of operation of a control system configured as de- 
scribed above. 

As evident from Fig. 3, upon turning on the power 
supply, for the purpose of driving the printer, default 
status settings are set (Step S11). Included in the de- 
fault settings is an operational directive to check 
whether or not data is present in the error log in the 
EEPROM 11 (Step S12). Then, the system checks 
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whether or not any status change command has been 
input (Step S13). If a status change command has 
been input the status is changed based on this com- 
mand (Step S14). After the status has been changed, 
the system checks whether or not a print command to 5 
print a status sheet has been input (Step S15). If the 
status sheet print command has not been input, the 
system determines whether or not data received from 
the host computer is present (Step S16). If this deter- 
mination verifies that such received data is present, 10 
predetermined data processing is executed in order to 
develop a print image in the page buffer 19 (Step 
S17), and thereafter to print the developed print im- 
age (Step S18). During the printing process, the sys- 
tem checks whether or not an error has occurred 15 
(StepS19). 

If, as a result of this check, it is determined that 
an error has occurred, the statuses of such error (er- 
ror type, accumulated number of occurrences, occur- 
rence time, and the like) are stored in the error log, 20 
and displayed on the liquid crystal panel 23 (Step 
S20). In addition, the system checks whether or not 
the error that has occurred is of such type that re- 
quires a stoppage of printing is checked (Step S21). 
If it is determined that the error does not require the 25 
printer to stop printing, then the system checks 
whether or not the accumulated number of occurrenc- 
es of such error has exceeded a predetermined value 
(Step S22). If this determination reveals that the ac- 
cumulated number of occurrences does not exceed 30 
the predetermined vaiue, the system returns to Step 
S13 to print the next page. 

On the other hand, if the accumulated number of 
occurrences does exceed the predetermined vaiue, 
or if the error that occurred requires the printer to 35 
cease printing (a paper jam, for instance), then the 
printing operation is brought to a halt. The printer then 
stands by white the user performs the appropriate re- 
covering operation and eliminates the cause, of the 
error. Then, when an error reset switch on the panel 40 
9 has been pressed (Step S23), the system returns to 
step S12 to resume the printing operation for the re- 
maining pages. 

Error condition data stored in the error log in the 
EEPROM 11 is not deleted, but rather is retained even 45 
if the power supply of the printer is turned off. When 
the power supply of the printer is turned on again 
thereafter and Step S12 reveals that data is present 
in the error log, the status data in the EEPROM and 
the error data in the error log are edited into a print im- 50 
age and developed into the page buffer 1 9 (Steps S24 
to S26). The developed print image is then printed out 
on a status sheet (Step S27). The error log is there- 
after cleared (Step S29). As a result of these opera- 
tions, the user is, without fail, informed of the error 55 
history for the printer. Also, the content of the error log 
can be printed out on a status sheet if the status sheet 
print command is input (Step S15). 



As a result of the aforementioned operations, the 
content of an error, explaining the nature of the error, 
is printed out together with the status data whenever 
the power supply is next turned on or at any time 
when the status sheet print request is input. This is 
the case even when an error not requiring a stoppage 
of printing occurs. Therefore, the user can be notified 
reliably not oniy of the fact that an error has occurred 
but also of the content of the error. In addition, since 
the error data is printed out together with the status 
data, the user is allowed to cross-reference the cause 
of the error to the current printer statuses. This, clear- 
ly, assists the user in deciding how best to change the 
statuses, to eliminate the underlying cause of the er- 
ror. 

hurtner, when tne error recurs a given number of 
times, the printing operation is stopped, to thereby al- 
low the user to eliminate the error. This therefore con- 
tributes to eliminating the problem of producing many 
incomplete printouts and eliminating the resultant 
waste of paper caused by recurrence of the error. It 
also helps direct the user's attention at an early stage 
to the fact that the statuses set for the printer are not 
proper for the user's purposes. Moreover, the status 
sheet is printed without fail upon resumption of the 
printing operation following error recovery, which, in 
turn, serves the double purpose of printing the status 
sheet and cleaning the drum. 

Still further, "the predetermined value" in Step 
S22 may take on different values, in accordance with 

1 1 M.. T _ ...StL. J- 1 .__*.!_._ .I.*.— 
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the printer, and with the printer environment. This pro- 
duces the benefit of a more flexible printer control. 

Fig. 4 shows an example of the status sheet. The 
status sheet shown in Fig. 4 is arranged to indicate 
the error type and the numbers errors that have oc- 
curred under the title "Error Log", after the indication 
of various printer statuses. For example, "Paper Size 
Error" indicates that the size of paper is not appropri- 
ate. In this case, since the item "Paper size " in the 
status data indicates "A4," it is understood that A4 pa- 
per must be provided to the sheet feeder of the printer. 
In addition, the error message "Set Full Print" advises 
the user that the "Full Print" option under the heading 
"System Configuration" be set to a value appropriate 
for the paper size. Since the current paper size is A4, 
the user can easily see that the value appropriate for 
A4 must be set to "Full Print." 

It should be noted that the foregoing pertains only 
to preferred embodiments of the invention, and it 
should therefore be understood that the invention is 
not limited thereto. 

As described above, the invention provides an er- 
ror control system that allows the user to check the 
content of an error after the error has occurred and 
prevents the user from wasting paper. According to 
the invention, the error control system is able to reli- 
ably inform the user of the error even when used with 
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printers that are designed to continue printing when 
an error not requiring a stoppage of printing has oc- 
curred. 



Claims 

1. An error control system for a printer designed to 
continue printing when an error not requiring a 
stoppage of printing has occurred during a print 10 
operation, comprising: 

a means for storing error content data indicating 
a type of an error that has occurred during the 
print operation; 

a means for storing status data indicating opera- 15 
tional statuses currently set for the printer; and 
a means for printing out the stored error content 
data and the stored status data together in a sta- 
tus print operation. 

20 

2. The error control system for a printer according to 
claim 1, wherein 

said means for printing prints the error content 
data and the status data whenever a power sup- 
ply for driving the printer has been turned on. 25 

3. The error control system for a printer according to 
claim 1 or 2, wherein 

said means for printing prints the error content 
data and the status data whenever an error re- 30 
quiring a stoppage of printing has been corrected. 

4. An error control system for a printer designed to 
continue printing when an error not requiring a 
stoppage of printing has occurred during a print 35 
operation, especially according to one of the pre- 
ceding claims, comprising: 

a means for storing number data indicating an ac- 
cumulated number of occurrences of an error not 
requiring the stoppage of printing; 40 
a means for updating the stored number data 
whenever an error not requiring the stoppage of 
printing occurs; 

a means for storing a predetermined threshold 
number; 45 
a means for determining whether the stored num- 
ber data exceeds the predetermined threshold 
number; and 

a print stop control means for stopping printing 
during the print operation whenever said means 50 
for determining determines that the stored num- 
ber data exceeds the predetermined threshold 
number. 



The error control system for a printer according to 
claim 4, wherein 

said means for storing the predetermined thresh- 
old number stores a plurality of threshold values, 



55 



each of the threshold values being suited to a par- 
ticular status configuration of the printer; 
said means for storing number data is configured 
to store plural categories of number data corre- 
sponding to the plurality of threshold values; and 
upon occurrence of an error not requiring the 
stoppage of printing, said means for updating de- 
termines an appropriate category from among 
the plural categories of number data and updates 
the determined category. 

6. An error control method for a printer designed to 
continue printing when, during a print operation, 
an error not requiring the printer to cease printing 
has occurred, comprising the steps of: 

upon the occurrence of an error, writing error de- 
scription data describing the nature of the error to 
an error log; 

if the error occurring was an error not requiring 
the printer to cease printing, completing the print 
operation by printing out any remaining pages to 
be printed; 

following a subsequent power-off condition and 
in response to an externally input power-up com- 
mand, checking for error description data in the 
error log; 

if, in said checking step, error description data is 
found in the error log, printing out a status sheet 
that includes the error description data from the 
error log, and thereafter clearing the error log. 

7. The error control method according to claim 6, 
further comprising the steps of: 

if the error occurring was an error requiring the 
printer to cease printing, awaiting correction of 
the error and receipt of an externally input reset 
command; 

upon receipt of the externally input reset com- 
mand, checking for error description data in the 
error log; 

if, in said checking step, error description data is 
found in the error log, printing out a status sheet 
that includes the error description data from the 
error log, and thereafter clearing the error log. 

8. An error control method for a printer designed to 
continue printing when, during a print operation, 
an error not requiring the printer to cease printing 
has occurred, especially according to one of 
claims 6 or 7, comprising the steps of: 

upon the occurrence of an error, writing error de- 
scription data describing the nature of the error to 
an error log; 

if the error occurring was an error not requiring 
the printer to cease printing, determining whether 
the error has occurred more than a given number 
of times during operation of the printer; 
if the error has not occurred more than the given 
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number of times, completing the print operation 
by printing out any remaining pages to be printed; 
if the error has occurred more than the given 
number of times, awaiting correction of the error 
and receipt of an externally input reset command; 5 
upon receipt of the externally input reset com- 
mand, checking for error description data in the 
error log; 

if, in said checking step, error description data is 
found in the error log, printing out a status sheet 10 
that includes the error description data from the 
error log, and thereafter clearing the error log. 

9. The error control method according to one of 

claims 6 to 8, further comprising the steps of: 1 5 
it tne error occurring was an error requinng tne 
printer to cease printing, awaiting correction of 
the error and receipt of an externally input reset 
command; 

upon receipt of the externally input reset com- 20 
mand, checking for error description data in the 
error log; 

if, in said checking step, error description data is 
found in the error log, printing out a status sheet 
that includes the error description data from the 25 
error log, and thereafter clearing the error log. 
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(54) Error control system and method for a printer 

(57) Described is an error control system that allows 
the user to check the content of an error after the error 
has occurred and prevents the user from wasting paper. 
The system is designed for printers that continue to print 
when an error not requiring a stoppage of printing has 
occurred. When an error not requiring the printerto stop 
has occurred during printing, the content of an error is 
written into an error log, and the operation of printing 
subsequent pages continues. Thereafter, when the 
power supply of the printer is turned off and turned on 
again, the system checks whether or not data is present 
in the error log. If the data is present, the error data in 
the error log is printed out along with status data for the 
printer on a status sheet. The error log is cleared there- 
after. Preferably, even if an error that does not require 
printing to stop occurs, if the accumulated number of oc- 
currences of such error has risen to a predetermined 
value, the printer stops the printing operation temporar- 
ily and warns the user to eliminate the cause of the error. 
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